these salmonellae was the common freshwater aquarium snail Ampullaria. Phage 14 prepared from these serovariants was lytic for S. bovis-morbificans (6,8:r:1,5) and for S. hadar (6,8:zlo:e,n,x) .
In a recent report, the association of salmonellae with the freshwater aquarium snail Ampullaria was described (1). Further characterization of these salmonellae has revealed conventional strains of Salmonella havana (1,13,23:-f,g:-), S. infantis (6,7:r:1,5). S. saint-paul (4,-12:e,h:1,2), S. tennessee (6,7:z2s:-) , and d-tartrate + S. java (4,5,12:b:- The strains that carried the phage 14 were S.
tennessee (6,7,14:z2s:-) and S. mikawasima (6,-7,14:y:e,n,z15). Both strains were isolated from selenite F broth cultures at 37°C; S. tennessee was also isolated at 41.5°C. The lysogenized bacteria were isolated from two different shipments of snails, and nonlysogenized salmonellae (S. tennessee and S. infantis) were isolated from the same shipment that yielded the S. mikawasima.
The temperate phage was best induced from the host Salmonella by treatment with mitomycin C. The lysogenized strain was grown in 5 ml of tryptic soy broth (Difco Laboratories) for 18 h at 32°C. After incubation, 70 ml of tryptic soy broth containing 125 ,ug of mitomycin C (Sigma Chemical Co.) was added to the saturated culture and further incubated in a shaking water bath for 6 h. At the end of this incubation, most of the cells had lysed; the culture was then shaken with 3 ml of chloroform to kill any remaining viable cells and was centrifuged to yield a clear supernatant containing the phage. This supernatant was stored over chloroform at 4°C. Heat inactivation at 60°C for 30 min was also an effective method of phage induction. The results (Table 1) show that the two nonlysogenized strains with somatic 6,7 antigens (S. infantis and S. tennessee) were readily converted to 6,-7,14 in the presence of phage 14 lysate.
The mitomycin C lysate of S. mikawasima was initially lytic for one serotype, S. bovis-morbificans (6,8:r:1,5) . The primary induction titer was very low (5 x 102 plaque-forming units per ml) for the lytic action; however, phage propagation with the use of L broth (per liter: tryptone, 10 g; yeast extract, 5 g; NaCl, 10 g) containing 0.01 M CaCl2 and 2 to 5 phage per cell allowed titers of 5 x 108 plaque-forming units per ml to be attained. Plaque size was 0.5 mm. These higher-titer lysates were lytic for S. hadar (6,8:zjo:e,n,x) but to a lower titer (2 x 103 plaque-forming units per ml) when assayed with S. bovis-morbificans as a control. Additional serotypes with 6,8 somatic antigens were tested, but none showed lysis. The phage titer fell during storage and therefore was always freshly harvested before testing. Colonies on the margin of the lytic plaques were tested for seroconversion, but they were negative in all cases.
Phage 14 conversions move group Cl salmonellae to group C4. Such conversions are known to occur but are not widespread (2, 3). The present investigation is the first report of the isolation of a phage 14 serovariant of S. mikawasima from a natural source. This strain was isolated on a single occasion. Isolations of S. It is significant that these snails were infected with salmonellae before entering Canada. No opportunity was presented for these snails to be cross-contaminated from other species as might have occurred in a pet store. The conversion of Salmonella strains through lysogenization by a specific phage essentially creates a new serotype, which can be important as an epidemiological tool for tracing origins of cases of salmonellosis. At the present time there are no epidemiological data to suggest that these unusual strains have been implicated in human infections. Public health officials should, however, be aware that these serotypes have been obtained from aquarium snails and, should these serotypes be isolated from human sources in the future, association of the individuals with aquarium snails should be questioned.
